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Company's Summary of the Charles Evans Results 



Lehigh University has conducted an extensive investigation of the 
cathodes from heat producing as well as those from control cells and has 
determined that the results lend some support to Mills* theory. See 
Exhibit 6- Lehigh University XPS Report. 

The XPS results were confirmed at National Laboratory A followed 
by Time of Flight-Secondary Ion Mass Spectroscopy (TOF-SIMS) analysis of 
the nickel surface. Iron and lithium were the only remaining atoms which 
were in question by Lehigh University and National Laboratory A as the 
source of the 54.6 eV XPS peak. The Charles Evans TOF-SIMS results 
demonstrate that iron and lithium were not the source of this peak. TOF- 
SIMS is orders of magnitude more sensitive in the identification of the 
presence of a given atom as compared to XPS. TOF-SIMS of Samples #1, 
#2 #3 #4 showed that no lithium was detected. TOF-SIMS of Sample 1# 
and Sample #2 showed that iron was at the detection limit which was far 
less than the amount required for an observable signal by XPS. TOF-SIMS 
of Sample #3, the control virgin nickel tube, contained six times the iron 
as Sample #4, but no 54.6 'eV XPS peak was observed in the case of Sample 
#3 Therefore, iron was eliminated as the source of the 54.6 eV XPS peak 
of Sample #4. See Exhibit 7-Charles Evans Time of Flight-Secondary Ion 
Mass Spectroscopy Report. 

The descriptions of the samples sent to Charles Evans & Associates by 
National Laboratory A are as follows: 



Sample #1 . 

This sample is Sample # 9 of Lehigh University shown in Figure 34 of 
the Lehigh University XPS Report which is attached. The XPS was also 
performed on this sample at National Laboratory A. The survey 
spectrum is shown as Nitest21 which is attached. The spectrum m the 
region of 55 eV is shown as Nitest20 which is attached. 




Sample #2 

Electrolysis followed by XPS was performed at National Laboratory A. 

The cathode comprised approximately 60 cm of 0.38 mm diameter 

nickel wire (99 % Alfa # 10249, cold drawn, clean Ni wire) that was 

cleaned by placing it in a beaker of 0.57 M K2CO3 /3% H2O2 for 10 

hours and then rinsing them with distilled water. The anode comprised 

a 5 cm by 5 cm platinized titanium mesh. The electrolyte solution was 

3 

0.57 M aqueous K2CO3 (Aldrich K2CO3 * j H2O 99+%). Electrolysis was 

performed with a constant current of 8 milliamps which corresponded 
to approximately 0.5 milliamp per square centimeter for 24 hours. The 
cathode was removed and rinsed with distilled water followed by XPS 
analysis. The spectrum in the region of 55 eV is shown as Nitest50 
which is attached. 

Sample #3 

This sample was the virgin nickel tubing of the gas permeation cell 
fabricated and tested by Thermacore, Inc. which produced 50 watts of 
power at 300 °C having a nickel surface area of only 300 cm 2 . See 
Exhibit 1 3- Shaubach, R., Gernert, N. J., "Measurement of excess heat 
from nascent hydrogen with potassium carbonate on nickel without 
electrolysis", Phys. Letts. A, in progress. The XPS spectrum performed 
at Lehigh University is shown in Figure 4 which is attached. The same 
spectrum of this sample was also obtained at National Laboratory A. 

Sample #4 

This sample was the nickel tubing following the production of energy of 
the gas permeation cell fabricated and tested by Thermacore, Inc. The 
cell produced 50 watts of power at 300 °C having a nickel surface area 
of only 300 cm 2 . See Exhibit 1 3- Shaubach, R., Gernert, N. J., 
"Measurement of excess heat from nascent hydrogen with potassium 
carbonate on nickel without electrolysis", Phys. Letts. A, in progress. 
The XPS spectrum performed at Lehigh University is shown in Figure 4 
which is attached. The same spectrum of this sample was also obtained 
at National Laboratory A. 
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Here are .he results from your Time-of-FUgh. Secondary .or. Mass Spec.rome.ry (TOF-S.MS) 

analysis. 

P^: To obuin mass spec.ra from ,wo Ni 

— U 3 and 4 Elemental contamination in the near sunace iayei v 

nn thr rharles Evans and Associates TFS 
Ejasomaal: TOP-SIMS mass spectra were ; 2 " U n (LMIG) primary ion 

SS2 ^s^r^^ S^es^he ordefof ions/cn, 
Results The data are reported as mass spectra and ton images ^ 

^^of secondary ions detected (Y-axis) ^™ J^* "^^^fS.SSii »les. and probable 
axh). The ion counts are ^V*™^ 1 ^^^*?*. Ion images present 
empirical formulae for a number of the P"^» re ^^ fie , d P of view as a function of 
the integrated intensities of mass selected ions within trte ne.a o 
picture element, or pixel, position. 

Genera, ma.eria, abou, ,he in.erpre.auon of TOF-SUMS specrra ,s induced a. .he end of 

the report 

Discussion The positive ion spectra of the four sani P* es ^''^ es*Tc^ deH rl eaie^^ f^brenV^l^OT^enta^^on 
Qii£M55 4To 10 contain expanded plots for vanous ^;»J«^^S S C ; #2. M and #4. All 

peaks. In each page the spectra jfroni .the top pan q sufface 

the spectra were acquired after a short sputter ciean 

contamination. 

The specirum of Sample ft 1 contains peaks for Naj (Figs I 4). Sr (1.^ K ■ 0. 
(1 9) Me- (4) Al- (5), Mn- (8) and polydimelhyls. oxane (PUMS ai rr» (possi ble 
22. \" S B S l. 1. 2 L 3). There may be verytew "surface 

^.ea^ess may -e reduced ,ne POMS 

amount in the analytical area. 
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Sample U2 contai^Ugs. 1. 4), Si* (1. 5), K* (1. 6), Mg- (4) and Ar (5). 

Low level Mn* ion may be present (8). 

Sample #3 shows peaks for Na* (Figs. 1, 4), Si* (5), K* (1, 6), NT (1,9). Mg* (4), Ar (1, 
5), Pb* (3), Ca* (6), Mn* (8) Cr* (1, 7) and Fe* (1, 8). 

Sample #4 contains Na- (Figs. 1. 4), Si* (5), K* (1. 6), Ni* (1. 9), Mg- (4), Al* (5), Cr (7) 
and Fe* (8). 

Regarding the H detection from the four samples, ion intensities for NiH* and H* are 
normalized to Ni* and listed in Table 1 . 

In summary, various elemental ion species were found in the "ear surf-ace analyses of the 
four samples A few ion images acquired from Samples #1, #2 and #4 are included in 
Imaees 7 to 3 respectively. It appears that the ion distnbutions are not uniform >n the 18 
urn 15 18 M m analytical fields. The non-uniformity in distributes are clearly shown m the 
ion images of Ni* and K* which are the most dominant ions. 

This analysis required 4 hours of instrument time at $375.00 per hour. The total charge of 
SI 500 00 will be invoiced against your purchase order. Please send us a purchase order number 
if you have done so. If any questions arise about these data, please feel free to contact me. 



Table 1. Relative intensities of NiH' and H* (normalized to Nr). 



Samples 


Ni* ion counts 


H* 


NiH" 


tt\ 


50230 


8.2% 


6.4% 


#2 


3331 


20% 


2.1% 


#3 


344508 


3.7% 


2.7% 


#4 


83481 


4.6% 


5 5% 
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ACQUISITION TIME: ,1.2 M.N. TOTAL INTEGRAL 

LStop TOC X-T SOURCE: Rast,r TIME « CHANNEL 
Jl„m RASTER TYPE : Full t * -Fold 

ACQUISITION TIME: iS.OMIN TOTAL INTEGRAL 

, rM c pPR CHANNEL. IS- 
. i-Stop TDC X T SOURCE : Raster ,3 
JlM« RASTER TYPE: Full I «"Fold 

- ,c , MtM TOTAL IHTEORAL : 1240SSI 

ACQUISITION TIKE: IS . I MIN. TOTJu. 
FILE NAME : ■ >»! DATE : IS Mar 9, ^CQOI ^ 

EMG/JACOX. IS: RECORDER * 1-Stop TOC XY SOURCE : Raster TIME 

. IONS PRIMARY GUN. Ceavum ™* "f^. , ^ RASTER TYPE: Full I -Fold 

OATA SET: I Spectra: , «..». , ,„,„ 

fti TE • IS M>r 94 10:50 ACQUISITION TIME: U.6 MIN. TOT 
FILE NAME: »«P1 ' " _ IME PER CHANNEL : I? 

EOK5/JACOX. SI: RECORDER * 1-Stop TDC X-Y SOURCE: Raster Ti 

. IONS PRIMARY GUN: Ce.uun "^"f^*; RASTER TYPE : Full ' -Fold 

DATA SET: I Spectra; « laageis) RASTER SIZE. »H« 



FILE NAME : • !» 0*" : IS Mar 94 II. II 

. IONS PRIMARY GUN Cesium TIME «CORDER ; 
DATA SET: I Spectra: J !»*•<» SI " 

FILE NAME: 82P1 DATE . IS Mar 94 M: « 

. I0 NS PRIMARY GUN: Cesium TIME «WRDER 
DATA SET: 1 Speccra: > Image (.) RASTER SUE 

DATE : IS Mar 94 10 : IS 





CHARLES EVANS & ASSOCK^S 

301 Chesapeake Drive 
Redwood City. CA 94063 USA 
Phone: («lS»-36,-«S6T. FAX: 3690921 



3 IP 1 




FILE NAME: S1P1 



DATE ■ 15 Mar 94 I J ■ 2 I 



♦ IONS PRIMARY GUN: Cesium TIME RECORDER 
DATA SET : 1 Spectra; J Image (si RASTER SI2E 



FILE NAME: 52 PI 



DATE : 15 Mar 94 14 : 6 



♦ IONS PRIMARY GUN: Cesium TIME RECORDER: 
OATA SET: I Spectra; 3 Image 1st RASTER SIZE: 

FILE NAME: 83P1 OATE : 15 Mar 94 10 : IS 

EG6G/JACOX. S3: 

♦ IONS PRIMARY GUN: Cesium TIME RECORDER : 
OATA SET : 1 Spectra; 2 Imageisl RASTER SIZE 

FILE NAME: 04P1 OATE : 15 Mar 94 10:50 

EG6G/JACOX. 93; 

. IONS PRIMARY GUN: Cesium TIME RECORDER 
DATA SET : I Spectra; € Image (a) RASTER SIZE 



ACQUISITION TIME: 21.2 M IN - TOTAL INTEGRAL 

i-SCOD TOC X-Y SOURCE: Raster TIME PER CHAHNFX i - 
3lnra RASTER TYPE : Full I 4-Fold 

ACQUISITION TIME : 15.0 NIK. TOTAL INTEGRAL 2 30M* 

1-Stop TOC X-Y SOURCE: Raster TIME PER CHANNEL :* 
Jl**m RASTER TYPE: Full I 4-Fold 

ACQUISITION TIME: 15.1 MIN . TOTAL INTEGRAL : 1240561 

: LStop TOC X-Y SOURCE : Raster TIME PER CHANNEL IS 
llfim RASTER TYPE: Full I 4-Fold 

ACQUISITION TIME: 14.0 MIN. TOTAL INTEGRAL : 

TTMr ppR CHANNEL: I * 
, 1-Stop TDC X-Y SOURCE: Raster TIME rxGVK£ ^ 

3lMm RASTER TYPE : Full I 4 -Fold 
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FILE NAME : 5 1 PI 



DATE : IS Mar 94 13:21 



. IONS PRIMARY GUN: Cesium TIME RECORDER 

DATA SET: 1 Speccra; 3 Image Is) RASTER SIZE 



FILE NAME: 52P1 



DATE : IS Mar 94 14 : 6 



* IONS PRIMARY GUN : Cesium TIME RECORDER 
DATA SET : 1 Spectra; 3 Imageta) RASTER SIZE 

FILE NAME: 53P1 DATE : IS Mar 94 10:1S 

EGfcC/JACOX . 53; 

«, IONS PRIMARY GUN: Ceaium TIME RECORDER- 

DATA SET : 1 Spectra; 2 Image (a) RASTER SIZE: 

DATE : IS Mar 94 10:50 



FILE NAME: S4P1 
EGfcG/JACOX. S3; 

♦ IONS PRIMARY GUN : Cesium TIME RECORDER : 
DATA SET: I Spectra; 6 Image(sl RASTER SIZE: 



ACQUIS IT ION TIME: 21.2 MIN. TOTAL INTEGRAL 

- ,-Stop TDC X-Y SOURCE : Raster TIME PER CHANNEL ^ 
31nm RASTER TYPE : Full I 4-Fold 
ACQUISITION TIME: IS.0HIH. TOTAL INTEGRAL 2.O.*. 

TIMF PER CHANNEL IS- 
1-Stop TDC X-Y SOURCE : Raster ™HE 
jlpm RASTER TYPE : Full I 4-Fold 

ACQUISITION TIHE: 1S.1 "IN . TOTAL INTEGRAL : 

TTME PER CHANNEL IS- 
1 -Stop TDC X-Y SOURCE: Raster "HEP 
ll„m RASTER TYPE : Full ' «F<» ld 

ACQUISITION TINE : 14.. 

TIME PER CHANNEL: IS6 
1-Stop TDC X-Y SOURCE: Raster "HE £ 

,l„m RASTER TYPE: Full I «-Fold — ^ 
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FILE NAME - 1 PI 



DATE : IS Mar 94 13:21 



* IONS PRIMARY GUN: Cesium TIME RECORDER : 
DATA SET I Spectra; 3 Image (9) RASTER SIZE 



FILE NAME -2 PI 



DATE : 15 Mar 94 14: 6 



♦ IONS PRIMARY GUN: Cesium TIME RECORDER: 
DATA SET: 1 Spectra; 3 Image (a) RASTER SIZE 

FILE NAME: C3P1 DATE : IS Mar 94 10:15 

EG6G/JACOX. S3; 

♦ IONS PRIMARY GUN: Cesium TIME RECORDER 
DATA SET: 1 Spectra; 2 Image<s> RASTER SIZE 

FILE NAME: 04P1 DATE : 15 Mar 94 10:50 

EG6G/JACOX. S3; 

♦ IONS PRIMARY GUN: Cesium TIME RECORDER 
OATA SET : 1 Spectra; 6 Image (o) RASTER SIZE 



ACQUISITION TIME . 21.2 HIN. TOTAL INTEGRAL : 464864 

IS too TDC X.Y SOURCE: Raster TIME PER CHANNEL I S * 
Hum RASTER TYPE : Full I 4-Fold 

ACQUISITION TIME : 15.0 HIN. TOTAL INTEGRAL : 230891 

I. Scop TDC X-Y SOURCE : Raster TIME PER CHANNEL : IS* 
Slum RASTER TYPE: Full I 4-Fold 

ACQUISITION TIME: 15.1 HIN. TOTAL INTEGRAL : 124056! 

• pscoo TDC X.Y SOURCE : Raster TIME PER CHANNEL IS- 
3l«m RASTER TYPE : Full I 4 -Fold 
ACQUISITION TIME: 14.0 HIN. TOTAL INTEGRAL : 824011 

. TMr pcR CHANNEL: IS 
: 1 -Scop TDC X~Y SOURCE: Rascer TIME PER ^ 
lUm RASTER TYPE: Full I 4-Fold 



26.0 
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»r»n rUAUNPL : 1 



ctif NAME riPl DATE : 1* Mar * * * * * 

FILE NAME- -IV. CHANNEL: 1S& 

TDC X*V SOURCE: Raster TIME FtK *-r^ 
. IONS PRIMARY GUN: Ces.um TIME "?°™" i . l '\VZ RASTER TYPE Full t « Fold 

OATA SET. 1 Speccra: ) Image (»l RASTER S«E. „..„ 
OATE IS Mar M 14: * ACOUISITIOH TIME. IS 0 HI* kNTEGRAL 
FILE NAME »»1 ^ r ^ TIM£ peR CHANNEL. >S« 

. IONS PRIMARY GUN: C...U. ^'"^cteb^SIZE" '"IS ^TER^E^U l" Fold 

OATA SET: > Spectra: , Image,,, — «»■ , 

no-rr !S Mar 94 10-11 ACQUISITION TIME: IS . I MIN. TOTAL 

p,LE NAME: IJP1 ' 15 M T , M - pEB CHANNEL IS 

rzr-™ ouh: ce 8iu . time „ - - T ^ u rrui: 

OATA SET 1 Spectra.- , Image,., RASTER ^ ^ , iMill 

F1LE NAME: «4P1 OATE . IS Ma, ,4 10,0 ACQUISITION - «- ^ 

EC4C/JACOX. M; RECORDER * 1-Stop TOC X-T SOURCE: Raster Tim. ^ 

. ,ONS PRIMARY CUM: Cesium TIME RECO ROER op ^ ^ ^ f 4 . rol<J _ 

OATA SET: I Spectra; « Imaged, RASTER SIZE. 
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FILE NAME. S1P1 



ACQUISITION TIME: 21.2 MIN 



TOTAL INTEGRAL 



♦ IONS PRIMARY GUN Cesium TIME RECORDER : 
DATA SET: 1 Spectra; 3 Image! s) RASTER SIZE: 



FILE NAME: 52P1 



DATE : IS Mar 94 14 : 6 



♦ IONS PRIMARY GUN : Cesium TIME RECORDER: 
0ATA SET: 1 Spectra. J Image (s) RASTER SIZE: 

FILE NAME: S3P1 DATE : 15 Mar 94 10: IS 

EGfcG/JACOX. S3; 

♦ IONS PRIMARY GUN: Cesium TIME RECORDER 
DATA SET: I Spectra; 2 Image (s) RASTER SIZE 



FILE NAME: S4P1 DATE : IS Mar 94 10:50 

EG6G/JACOX. S3; 

♦ IONS PRIMARY GUN : Cesium TIME RECORDER 
DATA SET: 1 Spectra; 6 Image (o) RASTER SIZE 



1-Stop TDC X-Y SOURCE: Raster TIME PER CHANNEL 156 
3 mm RASTER TYPE: Full I 4 -Fold 

ACQUISITION TIME : 15.0 MIN. TOTAL INTEGRAL -M0B9I 

1-Stop TDC X-Y SOURCE : Raster TIME PER CHANNEL ISS 
Jl M tn RASTER TYPE : Full I 4 -Fold 

ACQUISITION TIME: 15.1 MIN. TOTAL INTEGRAL : l*«0S6l 

: 1-Stop TDC X-Y SOURCE : Raster TIME PER CHANNEL .56 
31*«n RASTER TYPE : Full I 4 -Fold 

ACQUISITION TIME : 14.0 MIN. TOTAL INTEGRAL : 624811 

: ,-Stop TDC X-Y SOURCE : Raster TIME PER CKANN^ tS£ 
31>*m RASTER TYPE: Full I 4-Fold 
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FILE NAME: SlPl 



DATE • IS Mar 94 13:2 1 



. IONS PRIMARY GUN Cesium TIME RECORDER: 
DATA SET : t Spectra; 3 Image (si RASTER SUE: 



FILE NAME: S2P1 



DATE IS Mar 94 H 6 



. IONS PRIMARY GUN: Cesium "HE RECORDER: 
DATA SET : I Spectra; 1 Image.s. RASTER SIZE. 

FILE NAME : "PI °*TE : 15 Mar 94 10:15 

! C Ss ACOX PR^V C»N= Ces,™ TIME RECORDER : 
DATA SET I Spectra. 2 Image <»» RASTER Sl " ; 

FILE NAME : t.Pl DATE : IS Mar 94 10:50 

!°toNS ACOX PRIMARY OUN: Cesium TIME RECORDER 
DAW SET: 1 Speccra: 6 Imaged RASTER SIZE 



ACQUISITION TIME : 21.2 «8 . TOTAL INTEGRAL ..4.44 

-rtMF PER CHANNEL IS* 
l-Stop TDC X-Y SOURCE : Raster TIME PER 
ll M m RASTER TYPE: Full I 4 Fold 

ACQUISITION TIME: 15.0 MIN. TOTAL INTEGRAL 

TIME PER CHANNEL 
l-Stop TDC X-Y SOURCE : Raster TIMS 
, l(l m RASTER TYPE : Full I .-Fold 

ACQUISITION TIME: IS . 1 MIN. TOTAL INTEGRAL : 

TIME PER CHANNEL i5«: 
,-Stop TOC X-Y SOURCE. Raster TIME 
Hum RASTER TYPE. Full t 4 -Fold 

... -in TOTAL INTEGRAL : .248 11 

ACQUISITION TIME: 14. . MIM . TOTAV 

TtME PER CHANNEL. ISj 
. | -stop TDC X-Y SOURCE : Raster TIME 

: ,ij RASTER TYPE: Full I ••*»!* "1 
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ACQUISITION TIME: 212 MIN. TOTAL tNTEdUU. 

1-Stop TDC X-Y SOURCE : R..t.r TIME PER CHANNEL 
Jl„m RASTER TYPE: Full I 4 -Fold 

ACQUISITION TIME: IS O MIN TOTAL INTEGRAL : 1>0.» 

,-SCOp TDC X-T SOURCE: Rascer TIME PEP. CHANNEL IS* 
lUm RASTER TYPE: Full I 4 -Fold 

,c i MIN TOTAL INTEGRAL : 1540SSI 

OATE 15 Mar ,4 ..,.„ ACQUISITION TIME: 15.1 

EG4G/JACOJC. 83; SOURCE : R „ ter TIME PER CHANNEL IS* 

. IONS PRIMARY GUN: C«.t» TIME RECORDER : 1-SCOp TDC * * , 4 . Fold 

OATA SET: 1 Spectra; 2 Images) RASTER SIZE: Jl,»m RASTER TTFt 

ACQUISITION TIME: 14.8 MIN . TOTAL INTEGRAL : M4.ll 

TTM p pcR CHANNEL. lS€ 
X-SCop TDC X-Y SOURCE: Raster TIME 
31 M « RASTER TYPE: Full I 4 -Fold 



♦ IONS PRIMARY GUN: Cesium TIME RECORDER: 
OATA SET : 1 Spectra; 3 Image (s) RASTER SIZE- 

FILE NAME: *2P1 OATE 15 Mar 94 H * 

♦ IONS PRIMARY GUN: Cesium TIME RECORDER: 
DATA SET: 1 Spectra; 3 Image (si RASTER SIZE: 

DATE : 15 Mar 94 10:15 



DATE : 15 Mar 94 10:50 



FILE NAME: C4P1 
EGtG/JACOX. 83; 

* IONS PRIMARY GUN: Cesium TIME RECORDER : 
DATA SET: 1 Spectra; 6 Invage(s) RASTER SIZE: 
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OATE , » «r » S » — 51 2 MIM - ^ IHTEGRAL 1 164,64 

. x.stop TDC X-t SOURCE : Raster TIME PER CHANNEL: ' 
U«ia RASTER TYPE : Full I 4-Fold 
ACQUISITION TIME .S O HIN. TOTAL INTEGRAL 2 .0S„ 

X-Scop TDC X-Y SOURCE : Rascer TIME PER CHANNEL : I 
,l„m RASTER TYPE: Full I 4 -Fold 

ACQUISITION TIME : 15.1 HIH . TOTAL INTEGRAL , !«..« I 
OATE . IS Mar ,4 »:„ ACOUtSI ^ ^ 

OATA SET, ! Spectra: , RASTER SIZE. ^ 

ACQUISITION TIHE: 14.8 MIH. TOTJU* 

TIME PER CHANNEL: 
1-Stop TDC X-Y SOURCE: Raster TIME 
3l „« RASTER TYPE: Full I 4-Fold 



FILE NAME: SIP1 
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OATA SET: I Spectra; 3 Image Ul RASTER SIZE: 
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FILE NAME: S4P1 
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♦ IONS PRIMARY GUN: Cesium TIME RECORDER: 

DATA SET: 1 Spectra; 6 Image (s) RASTER SIZE: 
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31|ira RASTER TYPE : Full I 4-F©ld 
ACQUISITION TIME: 14.8 MIN . TOTAL INTEGRAL : B2481 1 

TTMF PER CHANNEL: IS 
: I - Stop TDC X-Y SOURCE: Raster F1C URE [_ 

31*nn RASTER TYPE: Full I 4-Fold V- 
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